Absorptive capacity is the one of key phenomena, explored by researchers interested in innovation management. Each regional innovation system consists of a variety of interlinked actors -institutions characterized by various specifics. The article presents a qualitative approach to the expression of absorptive capacity in a regional innovation system and identifies the main sampling challenges. Valid and credible results of representative sampling for qualitative research on the expression of absorptive capacity in a regional innovation system of Lithuania should follow a five-step process. It ensures multidimensional approach to the specificity of the analyzed object as well as its context. The article provides evidence on how this process has been adjusted for this particular empirical research in Lithuania.
Introduction
Contemporary challenges, such as globalization, an innovation-driven economy, changes in cross-sectorial relations, forces science, business organizations as well as government institutions to look for new ideas, possibilities and activities in regions because of a need to survive in fierce competition and changes in a market. "Extracting new ideas and combining them with existing knowledge is one of the major processes in innovation activities" (Seo, Chung, Woo, Chun and Jang, 2016, p. 1), therefore, absorptive capacity as the main presumption enabling such innovative processes is the main stimulus for innovativeness in organizations, regions or even countries seeking to become more successful and developed. Absorptive capacity increases the speed, frequency and size of innovations, which create new knowledge as part of absorptive capacity. It is very important for small or developing countries (such as Lithuania 1 ) and their regions.
Regions must find their own competitive advantage and resources for innovative activities. An approach to a regional innovation system (hereinafter RIS) especially emphasises economic and social interactions between the actors of a RIS, institutions able to create and apply knowledge and ensure continuous organizational learning and transformation, their absorptive capacity plays the main role in a sustainable growth of organizations and gain a competitive advantage (van Hemert and Iske, 2015; Dixon and Day, 2007) . Therefore, innovative activity of a RIS should be analysed in the content of inter-organizational and crosssectorial collaboration where all participants and their contributions are significant for the final result of knowledge absorption.
Many researchers analyzed the phenomenon of absorptive capacity in different contexts at individual, organizational, regional, national, sectorial, etc. level. . The majority such research use a quantitative research strategy adapted to a case of a particular RIS of a particular country. A qualitative methodological approach (case study, Delphi method) was used only by Uotila, Harmaakorpi & Melkas (2006) to analyze Lahti region, Finland; the authors outlined the principles and practical means how absorptive capacity regarding future-oriented knowledge could be enhanced in multi-actor innovative networks. However, there was a clear need to provide the main principles and methodology of sampling for qualitative research on a RIS of a small country (such as Lithuania) and reveal two main aspects: the dimension of absorptive capacity in a RIS and a variety of its participants. Moreover, there is still a lack of research on the sampling methodology.
The scientific problem of this paper can be identified as a question: how can the expression of absorptive capacity in a regional innovation system be analyzed in qualitative research with a representative sample to reveal the specificity of absorptive capacity in a RIS of a small country? The aim of this paper is to present a valid and representative sampling for qualitative research on the expression of absorptive capacity in a RIS of a small country. The objectives are as follows: 1) to define the concept of absorptive capacity in a RIS; 2) to identify theoretical and methodological approaches to sampling for qualitative research on absorptive capacity in a RIS; 3) to provide empirical evidence how this sampling process was used in research on absorptive capacity in a RIS of a small country (Lithuania). Relevance and novelty of this research is that it shows how absorptive capacity in a RIS has been analyzed using a five-step sampling in a particular research field, identifies possibilities to substantiate the sample of experts who represent RIS actors and reveals the dimensions of absorptive capacity as well as a variety of RIS participants. The following methods were used: literature analysis, systematization, comparison and synthesis. A qualitative methodological approach tested in the context of Lithuania, a small European country, practical evidence and insights are presented in the paper.
The concept of absorptive capacity in a regional innovation system
A qualitative research approach requires that the concept of absorptive capacity in a RIS, its main dimensions and peculiarities should be identified and described. Thus, the concept of absorptive capacity, the concept of a RIS, its structure and components will be defined and described.
It is assumed that an innovation system can be viable just by realizing two main capacities: absorptive capacity (the ability to attract and absorb good ideas from outside) and development capacity (the ability to create new knowledge and exploit it for the development of new products or services). Absorptive capacity is described as the first step in innovative activity or even a precondition for innovations. It is stated that absorptive capacity enhances the prosperity, operational efficiency and effectiveness of an organization, region and country. Markovich and Shinn (2011) proposed the fourth element, society, on the basis of contemporary economic, cultural, organizational and ideological changes in various countries. Due to the specificity of a RIS as well as the new organizational forms contributing to the implementation of innovation policy the Triple Helix model became more complex (see Fig. 1 ).
The Triple Helix model consists of such main components:
• Academia, which includes more than just regional universities. Knowledge creation and employment can be supported by other institutions, such as colleges, continuing and vocational training institutions.
• Business, which includes industry companies as well as other enterprises, such as private and international companies, banks and financial institutions and creates economic conditions for the development of a RIS.
• Government, which includes government institutions (local, regional and even national) that formulate and implement innovation policy (ministries, municipalities, tax offices, etc.).
• Other institutions, a conceptually integral part of other three mentioned components which includes more complex institutions learn and acquire new knowledge as well as motivation to do so (Mahnke, Pedersen and Venzin, 2005) . All three mentioned components are interlinked and integral. Accordingly, the interferences and obstacles in one dimension of knowledge absorption have an impact on the other two and the general level of the expression of absorptive capacity in a RIS. The concept of a regional innovation system (RIS) can be revealed through three approaches to a RIS: systematic, regional and, finally, institutional. Based on the Systems theory, a RIS should be understood as a structurally possible to divide but functionally indivisible entirety (group) of interlinked elements interacting because of the common goal and having external relations with other systems or their subjects (Laszlo and Krippner, 1998; Casey, 2006; Bawden, 2010) . According to Carlsson (2006) and Lundvall (2010) , a RIS as a social and dynamic innovation system consists of interlinked, institutions which are consistently learning and creating, accumulating and transferring knowledge have abilities and human products needed for new ideas and technologies. The scale of a RIS can be limited by the boundaries of the region as a historically formed individual, unique and complex sub-national territorial unit (Burbulytė, 2005; Kilijonienė, 2010) . A RIS must act like a network of institutions having the common goal, i.e. the development of R&D and innovative activities leading to socioeconomic welfare of the region (Seo, 2006) . This definition of a RIS has been formulated having done theoretically multidimensional analysis on the basis of interpretations of a group of researchers (Petraitė, 2009 ; a RIS can be understood as a network of collaborating institutions (private and public formal institutions, static elements of the system), which, on the basis of organizational and institutional agreements, relations and links (dynamic elements of the system), contribute to knowledge generation (initiation and creation), exploitation (importing and adoption of new technologies and knowledge) and diffusion and thus increase regional innovativeness and competitiveness. It must be emphasized that each RIS is unique and different not only because of the internal and external, legal and administrative environment, economic and social, relations and activity of its participants (other RISs, national innovation system, international organizations) but rather because of the structure of a RIS (its participants).
The structure of a RIS is based on a formal approach to institutions as organized units. It is said in research (Rodrik, Subramanian and Trebbi, and units, such as clusters, R&D councils and associations, private and public organizations (public laboratories, technology transfer organizations, joint research institutes, patent bureaus, educational organizations), innovation (science and business) support institutions (state and universities' research institutes, integral science, studies and business valleys, science and technology parks, innovation centres and agencies, business incubators, business information centres, etc.) (Petraitė, 2009; Juknevičienė, 2015) . The Triple Helix model reflects the structure of a RIS as well as the interaction (circulation) processes between different spheres (sectors). Each component has its own absorptive capacity which has influence on absorptive capacity in a RIS as a whole. All actors are interdependent. There are no clear boundaries between separate components; therefore the general level of absorptive capacity in a RIS depends largely on the quality of interorganizational and cross-sectorial collaboration. This approach reveals primary presumption of qualitative research complexity on the expression of absorptive capacity in a RIS of a small country.
Sampling for qualitative research on absorptive capacity in a RIS: theoretical and methodological issues
As it has been noted in the Introduction, many researchers analyzed absorptive capacity in a RIS using quantitative methods and only few of them used a qualitative methodological approach. There are several reasons why qualitative research is rare. Firstly, quantitative research is more valued or prioritized by some scientific schools and particular countries. Secondly, quantitative data is more accessible, easily collectable and comparable. Thirdly, qualitative research requires very detailed and long preparation meanwhile quantitative research is less complex: it is easy to determine the number of RIS actors (institutions), their total number in the region, choose a data collection method the number and length of data collection sessions, the time period over which data should be collected (Shenton, 2004) . Fourthly, qualitative research has some drawbacks: informants not always want to take part in an interview, it is not easy to acces them, set time and place of interviews, etc.). Fifthly, it is difficult to ensure validity and trustworthiness (credibility, dependability, transferability, confirmability (Rolfe, 2006) ) in qualitative research. And, last but not least, is the issue of reliable interpretation of collected data. These and other drawbacks in qualitative research explain why it is rarely used.
Nevertheless, qualitative research helps explain and interpret collected data of quantitative research (Žydžiūnaitė, 2007) . Besides, "qualitative research consists of many different endeavors, many of which are concerned with the 'objective' (i.e. scientific) study of realities" (Silverman, 2013, p. 6) and, as regards a RIS, it "provides a stronger basis for analysis and interpretation because it is grounded in the natural environment of the phenomenon" (Srivastava and Thomson, 2009, p. 73) . Qualitative research based on the values of the informants and researcher reveals a realistic, comprehensive and subjective understanding of phenomena (Neale, Allen and Coombes, 2005). Thus, qualitative research is the most appropriate research strategy on absorptive capacity in a RIS.
On the basis of the reviewed and generalised scientific literature as well as on the previous research of the author of this paper, a sampling strategy for qualitative research on absorptive capacity in a RIS has been developed. It consists of five main steps (see Fig. 2 ).
Step I II III IV V
Actions
Identification of the method It should be emphasized that the steps (beginning with the second and finishing with the fourth) reduce the number of informants and make a positive impact on the sampling process.
Step 1: identification of the method. Seeking to identify assumption of and obstacles to the expression of absorptive capacity in a RIS various qualitative research methods can be chosen. One of the most appropriate methods to reveal the multidimensionality of absorptive capacity and the complexity of a RIS is focused semi-structured individual interviews with experts. This method allows the researcher to collect detailed, systematic data informally communicating with respondents (experts) of different competencies and values, put additional questions and carry out deductive analysis of verbal data (Bitinas, Rupšienė and Žydžiūnaitė, 2008; Bitinas, 2006; Kardelis, 2002) . All that allows the researcher to carry out a comprehensive and integrated analysis of a RIS of a small country, such as Lithuania.
Step 2: identification of the method and determination of criteria for selecting regional innovation systems. Research on innovative regions using a case study (Abreu et al., 2009 ; Uotila et al., 2006) does not provide any information on regions that do not innovate to become competitive. Regional disparities in a small country should be taken into account when comparing absorptive capacity, the level of innovativeness of regions although their social, economic and institutional environment is similar. Using this research logic, two different regions, an innovative one and an insufficiently innovative one, can be selected. A multi-criteria (geographic, demographic, economic, institutional and infrastructural) selection method can be used (Juknevičienė, 2015) .
Step (Juknevičienė, 2015) .
Step 4: identification of the method and determination of criteria for selecting representatives (experts). The number of involved experts depends on the research aim, similarities, differences and uniqueness of the interviewees, willingness to provide or to compare results, the level and number of aspects time limit, institutional requirements (Baker & Edwards, 2012) . Experts may be selected on the basis of their position, functional responsibility, involvement in the development of the organization's values, networking within and outside the organization (Littig, 2008 ; Welch, MarschanPiekkari, Penttinen and Tahvanainen, 2002). Criteria used to select interviewees (Juknevičienė, 2015) : position (director, leader, manager, etc., that allowed to present a personal and organizational attitude), work experience in the institution (not less than 5 years), duties and/or responsibilities in relation to knowledge absorption and/or activities (management, coordination, expertise, assessment, decision making, reporting, etc.).
The last but the most important is step 5: verification of all mentioned steps in the research process and corrections according to limitations. This step is very important seeking to substantiate a qualitative methodological approach because, despite the validity of the initial idea, limitations may arise in the sampling procedure. Therefore, the researcher should be prepared to face challenges, find solutions and make necessary changes, especially in the mentioned steps and selection criteria.
If the sampling procedure in steps 1-4 is linear (all outcomes of made decisions lead to a next step), the last step 5 is unique. It can take two directions: the "moving forward" direction leads to the final determination of research methodology, the "moving back" direction may be taken because a new method and/or criteria were identified in this step. The best sampling scenario (in terms of time limits and human resource costs) would be the justified, available and feasible "moving forward" direction. Of course, in case of an "unexpected" situation the "moving forward" direction changes to the "moving back" direction, the sample (institutional, individual) or the environment change and the researcher has to make a decision to go back to steps 3-4 or even step 2 in the sampling procedure. The most unsuccessful scenario would be going back to step 1 in the sampling procedure or even changing the research strategy from qualitative to quantitative research.
Such are theoretical and methodological implications of sampling for qualitative research on absorptive capacity in a RIS. Taking into account that this methodological approach to sampling was tested in the context of a small European country (Lithuania), several challenges and practical solutions are provided in the next section of this paper.
Sampling for qualitative research on absorptive capacity in a RIS of Lithuania: challenges and solutions
Sampling challenge arises only in the process of a particular research. In research 'Development of regional innovation system's absorptive capacity' conducted by Vita Juknevičienė, the author of this paper, in 2015, a five-step sampling procedure was used (see Fig. 3 ). Challenges and solutions are provided further.
Step 1: identification of the method. Focused semi-structured individual interviews with experts was a challenge because valid instruments to reveal the complexity of absorptive capacity had to be developed. In accordance with the Triple Helix model, five questionnaires were designed for each group of institutional representatives: academia (1), business (1), government (1), other (support) institutions (2 at national and regional level)). All those instruments had to reveal: a) all dimensions of absorptive capacity (knowledge access, knowledge anchoring and knowledge diffusion); b) the levels of the expression of absorptive capacity at organizational, inter-organizational, regional and national levels; c) the specificity of the relations between the components of the Triple Helix model; d) the evaluation of current situation in the organization, region and country and perspectives (needs and wishes for development). The interview process was quite long (lasted approximately 60-90 minutes with each expert), difficult to manage because of its multi-dimensionality. The researcher had to prepare in advance. One more challenge was a time limit for carrying out research thus it was decided to reduce the sample by including additional selection criteria.
Step I II III IV V Step 2: identification of the method and determination of criteria for selecting regional innovation systems. Evidence supporting that Lithuania fulfils criteria for a small country (area -65.3 thousand km², population -2.872 million people, GDP -7.2 billion Euros (2015), takes fifth places from the end of the list of EU members) had to be prepared. In all reports on innovation, Lithuania is considered as one region although there are 10 counties. The researcher used the NUTS classification (at NUTS level 3, counties can be classified as regions). 22 different criteria reflecting geographical, social (demographic), economic, institutional and infrastructural specificities of the regions (respectively 4, 4, 6, 6 and 2) were established, applied to sampling and two regions were selected: an innovative region -Kaunas county and an insufficiently innovative region -Šiauliai county.
Made actions
Step 3: identification of the method and determination of criteria for selecting institutions. In accordance with the Triple Helix model, the research sample consisted of academia, business, government and other (science, research and business support) institutions. The selection procedure of appropriate institutions and their accessibility was a challenge. Academia challenge: there was a big number of universities in the innovative region and only one in the other region, a similar situation was with colleges thus it was decided to include an additional criterionthe institution had to be granted an authorization to carry out doctoral studies (4 institutions were selected). Business challenge: a) there was a big number of successfully performing companies in the regions but the question was how their success in innovations can be measured; b) businesses that failed innovative projects could not be contacted (many went bankrupt or their representatives refused to give an interview). It was decided to interview only successful companies and an additional criterion was included -the company had to be the winner of the national awards for innovation or innovative products. Not all identified successful innovative businesses agreed to give interviews (because of a lack of time, were busy or showed no interest). Almost all companies that agreed to give interviews were manufacturing and service companies therefore the criterion was changed -"manufacturing/service company" instead of "manufacturing or service company". Finally the sample included 4 companies, 2 from each region. Government challenge: two ministries are responsible for innovation policy in Lithuania so 2 government institutions were included in the sample. Other institutions challenge: a) their types and number varied in the regions; b) support institutions were of various importance, (national and regional level) thus, it was decided to include more institutions of various types of support (their number was different in the regions) to represent both the national and regional level (6 national and 10 regional innovation, science and business support institutions). Finally, 26 institutions were selected.
Step 4: identification of the method and determination of criteria for selecting respondents (experts). The criteria for selecting respondents were defined but the researcher faced challenge. Firstly, not all experts who met the criteria agreed to give an interview (they recommended their colleagues but not all of them met the criteria, were specialists but did not hold the position of manager or director, had shorter work experience, etc.). It was decided to select those respondents who met the third criterion. Two experts wanted to give an interview simultaneously and complement each other (that was provided). The researcher had to wait long to conduct interviews although they were scheduled in advance. Besides, several respondents wanted to get a transcription of their interview and make corrections to to use them. In accordance with the research ethics principles and prior arrangements the researcher arranged that the experts could read the first version of their interview and make corrections (it should be noted that those were minor corrections). Finally 27 experts (4 representatives of academic institutions, 5 -of business institutions, 6 -of government institutions, 6 -of national business and innovation support institutions, 9 -of regional business and innovation support institutions) were selected.
Step 5: verification of all mentioned steps of the research process and corrections according to limitations were integrated into steps 4-5. Thus, actions taken were interactive rather than linear. The decision to integrate Step 5 into the previous steps was successful and allowed the researcher to have the sample that reflects the specificity of the components of a RIS in accordance with the Triple Helix model, ensured validity, representativeness and trustworthiness and, most important, reflected the structure of a RIS.
Conclusions and discussion
1. The concept of absorptive capacity in a RIS of a small country encompassing three main dimensions: access to external knowledge, knowledge anchoring (the capacity to access internal knowledge) and knowledge diffusion (the capacity to integrate new knowledge into old knowledge, absorb and transfer it and create added value) was developed. All those three dimensions were identified at both, organizational and regional, levels. It was found that all institutions as interlinked and interdependent RIS participants are responsible for the development of absorptive capacity in a RIS of a small (developing) country. It was proved that the Triple Helix model is the most appropriate theoretical framework to analyze RIS absorptive capacity and an approach to institutional sampling for a qualitative research is effective. It was established that all institutions in a RIS play an important role in absorptive capacity development, initiation and implementation of knowledge access, knowledge anchoring and knowledge diffusion depend on organizational capacities as well as on the region location, the political, social, economic, technological environment. The Triple Helix model is the main theoretical framework of qualitative research. 2. A five-step sampling procedure for qualitative research on absorptive capacity in a RIS of a small country is as follows: 1) identification of the method, 2) identification of methods and determinations of criteria for selecting regional innovation systems, 3) identification of the method and determination of criteria for selecting institutions, 4) identification of the method and determination of criteria for selecting respondents (experts), 5) verification of all mentioned steps of the research process and corrections according to limitations. All those steps take the linear direction but addressing a challenge the direction can change. 3. Sampling challenge: access to data and respondents, research duration, human factor, etc. Problems were solved in the research process, by making changes in the environment and criteria, Step 5 was integrated into steps 4-5, the research direction changed from linear (in theory) to interactive (in empirical research). 4. Assumptions that can form the basis for further research. In Step 2 more than two regions could be selected, a case study of one region could be carried out, comparative research on similar profile regions in different countries could be conducted. In
Step 3: a bigger number of formal institutions could be selected by involving business and education institutions that, failed innovative projects for one or another reason. In Step 4: not only university, research institution representatives but also college, even vocational and training school representatives could be selected for interviews. All that may have a direct impact on a research strategy and contribute to the development of a five-step sampling procedure in the future.
